computations (for example, 32 × 24) additionally engaged a left parieto-superior frontal network, which may be involved in holding multi-digit numbers in visuospatial working memory, along with bilateral inferior temporal gyri, which is implicated in visual mental imagery. Furthermore, the left intraparietal sulcus and the precentral gyrus were activated, which may reflect the involvement of a finger movement representation network in the calculation process. This is not to say that these skilled adults are counting on their fingers, but it may be that the childhood use of fingers in learning to calculate somehow creates the neural substrate for later acquisition of numerical knowledge 15 .
The most interesting finding, however, was that Gamm's brain showed taskdependent activation of four additional areas relative to control subjects. Three of these areas have previously been implicated in episodic memory processes: right medial frontal cortex, right parahippocampal gyri and right upper anterior cingulate gyrus (Fig. 1) . None of the control subjects showed increased activation relative to baseline in these areas. This supports the proposal that experts develop an ability to use long-term episodic memory to maintain task-relevant materials, rather as computers extend the capacity of RAM by using swap space on the hard drive to create a larger 'virtual memory' .
What does this tell us about the making of a prodigy? Frances Galton, in Hereditary Genius, proposed three factors, in necessary conjunction: "I do not mean capacity without zeal, nor zeal without capacity, nor even a combination of both of them, without an adequate power of doing a great deal of very laborious work." This probably corresponds to the popular view of genius. Of course, we all know it is ninety percent perspiration, but most of us also subscribe to what might be called 'the Mozart argument'; you cannot become a Mozart just by hard work.
Curiously, though, superior domainspecific innate capacity does not seem to have been relevant in Gamm's case, because he did not seem blessed with any particular gift for mathematics. As a result he lost interest in mathematics until about the age of twenty, when he came across an algorithm for calendrical calculation, working out the day of the week for any date, past or future. He practiced it for fun, and then entered for a TV competition where he could win bets by solving various calculations. In preparation for the program, he started to train up to four hours a day, learning number facts and calculation procedures; he now performs professionally. It would be interesting to compare his abilities and their neural substrate with those of a calculator or gifted mathematician who has shown prodigious abilities from an early age. Is the use of LTWM and episodic memory structures the principal factor differentiating prodigies from normal people, and if so, at what age or stage does this occur? Gamm said that at school he was "very bad at arithmetic" because the teachers never explained the concepts in ways he could understand 10 . Being able to
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